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ABSTRACT 

PURPOSE: To obtain a silicon film having sufficient crys ta I I i n i ty suitable 
for formation of a semiconductor device by depositing an amorphous silicon 
film on a glass substrate, crystallizing the amorphous silicon film by 
thermal annealing to release hydrogen therefrom, and then heating the 
silicon film with intense light. 

CONSTITUTION: At least nucleation for crystal growth is effected by first 
thermal annealing step. Even if the crystallization is retarded, a silicon 
film 103 having low crystal 1 ini ty can be obtained. In the crys ta.l I i ne 
silicon film 103, amorphous component and the like are left in the grain 
boundary and the bulk or the surface characteristics of the silicon film is 
not preferable for formation of a semiconductor device. The silicon film 
103 is thereby converted by second RTA step into a silicon film excellent 
in the crys tal I i ni ty. The silicon film is heated by RTA in order to further 
improve the crys ta I I i n i ty thereof. At the same time, the film quality can 
be made compact. This method realized a high quality silicon film suitable 
for thin film transistor by improving the crystal I ini ty thereof. 
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-r-5*ft (RTAfe) [cj;^:*tex-fej;ii. -^n-i&m 
-10" cm-'^jD^nfc#SH^^'^«®iR^n^-r 

<. 1 0 0 0'CW±<D^7-— JHCt)GEffit-r^5!)mMfJ: 

[0 0 3 7] iKV^T. P$ 6 0 0 0 Ao^fbiim^ 1 1 

i:T;i'5n'i7ACD#B)K«'cfc-3TTFTCD«jl • SB^ 1 
18, 12 0, 11 9S-JgfiKUfc. «?^tC. l^EECD* 

mnmn.-c3 5 ox:. 3 o^cDT-—)v^n\.^. tft 20 

(D) ) 

[0 0 3 81 #IC*5!HJT'«. ^« • jfi^n^tCJc^R 
g:H^(c*ji>T, 2 5 o~4 0 0*CT:i!n]f^-r^^:tHJ; 

d^'O VS/ttiy-f hm@{CjSft/t-f TXSJI (NTFTO 

Sit) ^i^*®:^te^clt-^:Tl~21^^-F^f-5c:i:/&iT^ 30 

^Jzo\Zf£-z>r:io ±^\Z^TJs\mt. PTFTtNTF 

dtjcio. 3fia:LfcTFT^2oraB#tcf^M-r -sdt 

[0 0 3 9] C*»E«ll2D Ti^T^^'T'vh 

mizmiz^^ (-mz\m-i-75) (Dmrn-^^mmftmrnx- 40 

:^^;i/MTFTT*>J;tiC:i:«Vi-p^T-*;^Vi. Sfc. ^ 

©Tfenti. <^\z^(DmmAm^-^ti^'h(D-vitti\,K 

[0 0 4 0] *^iS«»|Of^®i:gOtKBS^0 2tC^-r. 
*lliS0at'*5liT. S1S2 0 0 tLT(iNA4 5:^f5X 
SIS 1 . 1 mm. 3 0 0X 4 0 0mm, ^±6 1 

0*0 ^mmvfz. ^r. TflfiMtux. y^x-^cv so 
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D^*fettXA-y5'fetJ;^T2 0 0 0 AOjS^CD^It 
TJU5:^r>AK2 0 1 ^J^fiKL. S e.(C-^<7)±{cftfi©T 
%lKtL.T^{t;^m]^2 0 2&7'7X-7CVDft-U2 0 

it7)i'S.-'yA\Z\t. :*f^XS«tOf^ag38*<&3fit3*tt 
0. 0 1 — 2 0Jl^%^iDLTt)J;l'i, 

[0 0 4 1] ^-ft;T;i'5^>:7A$:?'^X-7CVDfeirJ; 

'^A (Al (CH, ) , ) tT>^^T*fflvmtfJ; 

m2 0 2<DCVD®]^i|sf:tfX<i:LT«TEOSi:S?^S: 

aTr*SK^^I^2 03<&1000A, m{tS^IS2 0 
4^2 0 0 AO/P^tC-iE-n^'njg^bfco ^LT, 5 5 

or-ciB#FBi. in]flft7zi-;p$fTo&. (0 2 (A) ) 
[0 0 4 2] ;i«I^T:::i-;l'Xg<^^. 
Il>^?' • X-yg^>i/'bTTFTCDSt^fi514«2 0 

0 5JCpJM-ifi#n7l£^Bg|tU. SSK©^ait^fS]± 

iibfefe, iaa?«i 1 0 o-c, mmit3 o^tLtz, fj: 

• ja*^1-7tS3*tcD^ic*5Ci;ioTt)J;*^o:t. (132 

(B) ) 

[0 0 4 3] $e.lC5^h^ • Xh^^^i' • S>5> (TEO 

s) t:WMtLx. mmnmm.'p(^-/^x-^cvDmz 
j;oT. ^iks^wy'T hmmm 7 o o~i s o 

OA, i^MWtCtJl 2 0 0 A) 2 0 G^m^htz. s« 
S««3 5 oriUfco ;*:tc:i}jft]co^^S^^^iBK^3- 
ibfcM^L PCVDffiTJ^SKb, Cin<&X-y5^>yt 
T, h«<S2 0 7 ^JgfiKLfc. 

'ffi^fS]±$-&.5/t4i)tC^M'^<i:bTj^?:0. 1~5M^ 

[0 0 4 4] ^<Dm. NmcD^m<^iiVT, m^^^y 
h--tf>i^ffiTaAL, iefi^a*i(-v-xfSJ^2 0 
8. ^y^-)im^mm.2 0 9 . >mm.2 1 o^m 

figbfc, ^LT, K r FU— 9--Jt*.^,it-r-S;i<i:{Cj; 

Bii^^m-^-^tz, dcDt^tctti^— y--^<7)x^^;i/^ 

— ^S«2 5 0~3 0 Cm J/cm' tLfc. COl/— 
•y-'-MStiCi-^T. ;i®TFTCDy-X/Hl/-r >£Dv- 
- hJafet«3 0 0~8 0 0 Q/cm' t;^j:ofc, ^C*3\ 

, (LDD) fi|jfi<i:-r-5«^fC«. ->-hJata«l 0~2 
0 0k Q/Dtnc^, tf— ,^lt(Cj;SZx-;i/CriI 
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Tfeil^i. (132 (C) ) 
[0 0 4 5] ^<^>», Sf^bSmS;^^!)^';-^ 5 h*(Cj;t> 

T«pBii^^ife2 1 i^m^v. ^f^>tc. mmm^2 i 2 
T)us.—0M.^mmx'nm2 13.21 4^?B)Sb. ci 

CD^^— :^©«1S2 1 4« I TO 2 1 2 {Cfci^gg-r^<fc 
■pJcLfc. a^tC, TK^tf •T?2 0 0~4 0 0'CT?2B#Fb1 

]^*Jg^UTt)J;Vi. (02 (D) ) 
[0 0 4 6] *|lig^JT^LfcTi7-5^^'y^hUi'XO 

[0 0 4 7] [Mmm^^ ms^m^^T. :^Mmm^m. 

Ii.#.*i5 50~650t:©;^;^x« 

«SJAtiAN2 (^."ice 1 6"C) €rfflt,i. ^ig««l 1 © 
ct-5{c. JRiitESihcD;t«6lc, VmiJce 7 0'CT4PtWT 
0. 1 'C/^i-T4 5 0 "CStTM^?^ Lfc 

3 0 0~8 0 0 AcO^^^hKS^I^S 0 3 JPS 30 

2 0 ok<Dm^t^mms 0A^^m\^tz. 

[0 0 4 8] -e-lxT, 6 2 0*0. 3 0 'i^oyba^T 
SrfToAc. m7=.-)l'i&. a«$r 2 ~ 2 0 0 'C/^Wjg 

»SL<(ii o'c/#^^^±(7^J$«T4 5 or^T-tt 

^fflLfc/St. f[6(-^^.^^t5 5 o~6 8 0'CCD:tf5XS 40 
^S. «»J;ttt\ ZJ — -y^nZZ (S*6 4 0'C) 
E3 0 (^,^6 2 5'C) ^CDSS^rfiefflLTfeiti. 
[0 0 4 9] *IISg^JT-tt. l^7r:-;i/SK*^. ^Ig^sj 
1. 2©«-&J;0fci^<. ^fc. AN2©^,^^ (616 

#SI)TS^, (1^3 (A) ) 

'■>K\Z. S^M3 0 3*/-?^'-z:>y • X-y5^>i/bT. 
^t»c®Stt^?SJ^3 0 6i3j;Z/3 0 7 *J^fiKb;^Cc Stt 50 
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it3Ti3C:;i5:-pfc. (K3 (B) ) 
[0 0 5 0] '^\>^X. 2 0 0~3 0 0 0 A^iP^CO 

mit^m^tz\t.'^itm.mm-i o 7^y5X-7cvDffiic 

tcpjffi • i£#^^»RTA«!lS^tiC:;^o/c:. 
0^n^f^^$rl»±r^Ci:di-e#fc. (12 3 (C) ) 

[0 0 5 1] pj^ • i5in9\.ftmm'^. ^m.mz o 7 ^i^ 

8.y-fhmS3 0 9, 3 1 O^JgfigL.. -1':t>h*-tf 

mttiz^-oTismt-^'ttrz. ms (d) ) 

arBi*6#f^3 1 1 Srj^i^LT. ::ntc=]>3'^' 

;USr}^figL. ^:S';H2^3 12, 3 13, 3 14 

=tm0^i.rz. (03 (E) ) 
[0 0 5 2] z.(D^oizvT. mmmTFT^^^m^ 

it^tl-S. Z.(Drzeb, **igCs|OTFT®#tt («l!^^ 

^Xeig;,^,A^5 5 0~6 8 0X;C)S:te*t#4{C*5l/iT. # 
Izm^T'^-ofz. 
[0 0 5 3] 

mm<Dm^] m7--)i^^<D^mzj:-DX!(^^^f^'tt 
^mrnvtzm-^izit. ^ws^ • s^reitLxtts 2 o~ 

6 2 Ot: ($fi L<(i5 5 0~6 0 0*0 . l~4B#rBl 
[0 0 5 4] $e.tC, y-f Hi^;aMO!KFl4^|nI±$-fr^ 

m^vTzm. mmif^m (n, o) ^7>^nT'4^TPi 
^^toTfcj;Vio Kx8(cj:oT, ^^mm^^m^rz. 

€r*^l?H»,4'. 2 0 0~4 5 O'CTCOjaSJCJ;?). tK 
[0 0 5 5] *^B^Tti. ^7x-;i/^j3gffl L-fcil^ 

(c. ^n\zwT^f^r^m4mm&.p^t-r^z.t:fy^x^. 
m^(D^-i-mmA^^±mizmmx'^^, ^lt. tx- 



( 9 ) 



15 

[01] Mmmi(r>TFT(D^mT.m^ih-ro 

[0 3] *ig^J3cDTFT®f^MXli**t-, 

[0 4 ] 1 a^um.wt'&m^T^-r. 

1 0 1 ;<f^xa^ 

[01] 

IW 



103 ■ 



I 



101 



102 



CA) 



1 1 i i i i 

I 



"zr 



105 



CB) 

W - if - 
i i i I 4^ I 
107 y;— 108 ^v— 110 ^ — 109 

k / -^u a \ \ 1 : 

^— 112 114 — ^ — - 115 

CO 




PTFT NTFT 
CD) 



i¥ 7-131034 



16 



10 



1 0 2 
1 0 3 
1 0 4 
10 5 
1 0 6 
10 7, 
10 8, 
111, 
112, 
113, 
117 
118^ 



1 0 9 

1 1 0 

1 1 4 

1 1 5 

1 1 6 

12 0 



211 



[02] 



202 



203 



204 



I 



201 — ^ 200 
(A> 



(B> 




(C) 



213 —7 2U 



212 













211 



(D) 



( 10 ) 



4fP?a¥7 - 1 3 1 0 3 4 




(5i)int,ci/ mmm ffp^mmm^ fi awm^mpii 

HO 1 L 21/26 
21/265 

21/324 Z 

HO 1 L 21/265 A 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SmES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



